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(S4) Title: ENDOSCOPIC SUTURING DEVICE AND RELATED METHOD AND SUTURE 




(57) Abstract 



An endoscopic or laparoscopic suturing device comprises an endoscope (30) and a needle (44) having a spring bias con- 
! struaion tending to bend the needle into an arcuate configuration. The endoscope includes an elongate outer tubular member (20) 
j and a biopsy channel (22) extending longitudinally through the tubular member. An inner tubular member (32) is disposed inside 
1 the biopsy channel of the outer ojbular member, while the needle is disposed in a straightened configuration at least panially in- 
I side the inner tubular member at a distal end thereof. The surgical instrument further comprises an ejeaor device in the form of j 
! an elongate rod member (40) slidably disposed inside the inner tubular member proximally of the needle for ejeaing the needle 
i from the inner tubular member. A suture (46) is provided with an end attached to a proximal end of the needle (44), while a clo- 
1 sure device in the form of a forceps (52) is provided for closing the suture upon an ejeaion of the needle from the biopsy channel 
i by a distally directed motion of the rod member and a subsequent assumption by the needle of the arcuate configuration. 
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CLAIMS : 

1. A surgical instrument comprising: 

an endoscope or laparoscope including an elongate 
outer tubular member and a biopsy channel extending longi- 
tudinally through said tubular member; 

an elongate rod member slidably disposed inside said 
biopsy channel ; 

a needle having a spring bias construction tending 
to bend said needle into an arcuate configuration, said needle 
being disposed in a straightened configuration at least par- 
tially inside said biopsy channel distally of a distal end of 
said rod member; 

a suture having an end attached to a proximal end of 
said needle; and 

means for closing said suture upon an ejection of 
said needle from said biopsy channel by a distally directed 
motion of said rod member and a subsequent assumption by said 
needle of said arcuate configuration. 

2. The surgical instrument set forth in claim 1, 
further comprising an elongate inner tubular member slidably 
disposed in said biopsy channel, said rod member being 
slidably disposed inside said inner tubular member, said 
needle being disposed in a straightened configuration at least 
partially inside said inner tubular member distally of a dis- 
tal end of said rod member. 

3. The surgical instrument set forth in claim 2 
wherein said biopsy channel includes a pair of parallel 
elongate main channel portions .communicating with one another 
along their lengths via an elongate connecting channel por- 
tion. 

4. The surgical instrument set forth in claim 3 
wherein said inner tubular member is slidably disposed in one 
of said main channel portions. 

5. The surgical instrument set forth in claim 4 
wherein said means for closing includes an elongate forceps 
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member slidably disposed in the other of said main channel 
portions. 

6. The surgical instalment set forth in claim 5 
wherein said suture includes a loop member traversed by said 
elongate forceps member, said suture further including a 
thread member attached at one end to said needle and at an 
opposite end to said loop member, said thread member travers- 
ing said connecting channel portion. 

7. The surgical instrument set forth in claim 6, 
further coiTiprising means for locking said suture upon closure 
thereof by said means for closing. 

8. The surgical instrument set forth in claim 6 
wherein said means for locking includes a series of projec- 
tions provided along said thread member and an aperture in 
said suture communicating with an opening defined by said loop 
member, said thread member having an outer diameter defined by 
said projections, said opening having a linear dimension sub- 
stantially larger than said outer diameter, said aperture 
having a linear dimension smaller than said outer diameter, 
said means for locking further including means on. said suture 
for preventing a removal of said thread member from said aper- 
ture upon a passing of said thread member through said loop 
member and a subsequent pulling of said thread member into 
said aperture from said loop member. 

9. The surgical instrument set forth in claim 5 
wherein said rod member, said inner tubular member, said for- 
ceps member, and said main channel portions are all substan- 
tially cylindrical. 

10. The surgical instrument set forth in claim 2, 
further comprising arrest means for preventing said rod member 
from moving more than a predetermined distance in a distal 
direction relative to said inner tubular meii±;er. 

11. The surgical instrument sbx. forth in claim 10 
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wherein said arrest means includes a shoulder on said rod mem- 
ber engageable with a shoulder internal to said inner tubular 
member . 

12. The surgical instrument set forth in claim 1, 
further comprising means for severing a portion of said suture 
upon a closing thereof. 

13. The surgical instrument set forth in claim 12 
wherein said means for severing includes a laser device with 
an optical fiber insertable through a longitudinal opening in 
said outer tubular member. 

14. A surgical suturing assembly comprising: 

an elongate tubular member having a diameter suffi- 
ciently small so that said tubular member is slidably insert- 
able into a biopsy channel extending longitudinally through a 
tubular endoscopic member; 

an elongate rod member slidably disposed inside said 
elongate tubular member; 

a needle having a spring bias construct^ion tending 
to bend said needle into an arcuate configuration, said needle 
being disposed in a straightened configuration at least par- 
tially inside said tubular member distally of a distal end of 
said rod member; and 

a suture having an end attached to a proximal end of 
said needle. 

15. The assembly set forth in claim 14, further com- 
prising means for closing said suture upon an ejection of said 
needle from said tubular member by a distally directed motion 
of said rod member and a subsequent assumption by said needle 
of said arcuate configuration. 

16. The assembly set forth in claim 15 wherein said 
means for closing includes an elongate forceps member. 

17. The assembly set forth in claim 16 wherein said 
suture includes a loop member traversed by said elongate for- 
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ceps member, said suture further including a thread member 
attached at one end to said needle and at an opposite end to 
said loop member. 

18. The assembly set forth in claim 17, further com- 
prising means for locking said suture upon closure thereof by 
said means for closing. 

19. The assembly set forth in claim 18 wherein said 
means for locking includes a series of projections provided 
along said thread member and an aperture in said suture com- 
municating with an opening defined by said loop member, said 
thread member having an outer diameter defined by said projec- 
tions, said opening having a linear dimension substantially 
larger than said outer diameter, said aperture having a linear 
dimension smaller than said outer diameter, said means for 
locking further including means on said suture for preventing 
a removal of said thread member from said aperture upon a 
passing of said thread member through said loop member and a 
subsequent pulling of said thread member into said aperture 
from said loop member. 

20. The assembly set forth in claim 14- wherein said 
rod member and said tubular member are cylindrical. 

21. The assembly set forth in claim 14, further com- 
prising arrest means for preventing said rod member from 
moving more than a preterminec distance in a distal direction 
relative to said tubular member. 

22. The assembly set forth in claim 21 wherein said 
arrest means includes a shoulder on said rod member engageable 
with a shoulder internal to said tubular member. 

23. A surgical instrument comprising: 

an endoscope or laparoscope including an elongate 
outer tubular member and a biopsy channel extending longi- 
tudinally through said tubular member; 

a needle having a spring bias construction tending 
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to bend said needle into an arcuate configuration, said needle 
being disposed in a straightened configuration at least par- 
tially inside said biopsy channel at a distal end thereof; 

means for ejecting said needle from said biopsy 

channel ; 

a suture having an end attached to a proximal end of 
said needle; and 

means for closing said suture upon an ejection of 
said needle from said biopsy channel by said means for eject- 
ing and a subsequent assumption by said needle of said arcuate 
configuration . 

24. The surgical instrument set forth in claim 23 
wherein said means for ejecting includes an elongate rod mem- 
ber slidabl-y disposed inside said biopsy channel. 

25. The surgical instrument set forth in claim 24 
wherein said means for ejecting further includes an elongate 
inner tubular member slidably disposed in said biopsy channel, 
said rod member being slidably disposed inside said inner 
tubular member, said needle being disposed in a straightened 
configuration at least partially inside said inner tubular 
member distally of a distal end of said rod member. 

26. The surgical instrument set forth in claim 23 
wherein said means for closing includes an elongate forceps 
member slidably disposed in said endoscope or laparoscope. 

27. The surgical instrument set forth in claim 26 
wherein said suture includes a loop member traversed by said 

-elongate forceps member, said suture further including a 
thread member attached at one end to said needle and at an 
opposite end to said loop member. 

28. The surgical instrument set forth in claim 27, 
further comprising means for locking said suture upon closure 
thereof by said means for closing. 

29. The surgical instrument set forth in claim 28 
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wherein said means for locking includes a series of projec- 
tions provided along said thread member and an aperture in 
said suture communicating with an opening defined by said loop 
member, said thread member having an outer diameter defined by 
said projections, said opening having a linear dimension sub- 
stantially larger than said outer diameter, said aperture 
having a linear dimension smaller than said outer diameter, 
said means for locking further including means on said suture 
for preventing a removal of said thread member from said aper- 
ture upon a passing of said thread member through said loop 
member and a subsequent pulling of said thread member inro 
said aperture from said loop meirier. 

30. The surgical instrument set forth in claim 23, 
further comprising means for severing a portion of said suture 
upon a closing thereof* 

31. The surgical instrument set forth in claim 23 
wherein said needle is provided with guide means for controll- 
ing orientation of said needle prior to and during ejection of 
said needle from said biopsy channel by said means for eject- 
ing. 

32. The surgical instrument set forth in claim 31 
wherein said guide means includes an irregular cross-section 
of said needle. 

33. The surgical instrument set forth in claim 32 
wherein said needle has said irregular cross-section 
throughout only a portion of the length of said needle. 

34. A suture device comprising: 

a thread member provided along at least a portion of 
its length with a series of resilient projections, said thread 
member having an outer diameter defined by said projections; 

a loop member defining an opening having a linear 
dimension substantially larger than said outer diameter; and 

joining means for connecting one end of said thread 
member to said loop member, at least one of said joining means 
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and said loop member defining at least in part an aperture 
having a linear dimension smaller than said outer diameter, 
said aperture communicating with said opening defined by said 
loop; 

locking means, provided on at least one of said 
joining means and said loop member, for preventing a removal 
of said thread member from said aperture upon a passing of 
said thread member through said loop member and a subsequent 
pulling of said thread member into said aperture from said 
loop member; and 

a needle having a spring bias construction tending 
to bend said needle into an arcuate configuration, said needle 
having a sharp end and being attached at an opposite end to a 
free end of said thread member. 

35. The suture device set forth in claim 34 wherein 
said aperture is formed on said loop member at a point there- 
along spaced from said joining means. 

36. The suture device set forth in claim 34 wherein 
said locking means includes at least one protube«nce on said 
loor». 



37. The suture device set forth in claim 36 wherein 
said protuberance projects towards said aperture. 

38. The suture device set forth in claim 37 wherein 
said protuberance is undercut on a side facing said aperture. 

39. The suture device- set forth in claim 34 wherein 
said joining means comprises a Y-shaped connector piece 
between said one end of said thread member and said loop mem- 
ber. 

40. The suture device set forth in claim 34 wherein 
said projections are tapered from a larger transverse dimen- 
sion down towards an end of said thread member opposite said 
joining means. 
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41. The suture device set forth in claim 34 wherein 
said projections are substantially hollow. 

42. A suture device comprising: 

a thread member provided along at least a portion of 
its length with a series of resiliently collapsible projec- 
tions, said thread member having an outer diameter defined by 
said projections; 

a loop member defining an opening having a linear 
dimension substantially larger than said outer diameters- 
joining means for connecting one end of said thread 
member to said loop member, at least one of said joining means 
and said loop member defining at least in part an aperture 
having a linear dimension smaller than said outer diameter, 
said aperture communicating with said opening defined by said 
loop; 

locking means, provided on at least one of said 
joining means and said loop member, for preventing a removal 
of said thread member from said aperture upon a passing of 
said thread member through said loop member and a subsequent 
pulling of said thread member into said aperture from said 
loop member; and 

a needle having a spring bias construction tending 
to bend said needle into an arcuate configuration, said needle 
having a sharp end and being attached at an opposite end to a 
free end of said thread member. 

43. The suture device set forth in claim 42 wherein 
said projections are collapsible under force applied along 
said thread member in one direction and expandable under force 
applied along said thread member in an opposite direction. 

44. The suture device set forth in claim 43 wherein 
said projections are substantially hollow conical elements. 

45. A surgical needle having a spring bias construc- 
tion tending to bend said needle into an arcuate configura- 
tion, said needle being bendable into a straightened con- 
figuration, said needle having a sharp tip at one end, said 
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needle being provided at an opposite end with means for 
attaching said needle to a suture. 

46. A method for performing a surgical operation on 
internal body tissues of a patient, comprising the steps of: 

inserting a tubular endoscopic member through an 
aperture in the patient's body; 

using said endoscopic member to visually locate the 
internal body tissues inside the patient's body; 

upon locating said surgical site, pushing an 
elongate rod member in a distal direction through a biopsy 
channel in said tubular endoscopic member to eject a needle 
disposed in a straightened configuration inside said channel 
at a distal end of said tubular endoscopic member, said needle 
having a spring bias construction tending to bend said needle 
into an arcuate configuration, said needle having a proximal 
end attached to a suture; 

upon ejection of said needle from said channel, 
passing said needle in said arcuate configuration through the 
internal body tissues; 

upon passing of said needle through the internal 
body tissues, closing said suture; and 

upon closure of said suture, withdrawing said 
tubular endoscopic member out of the patient's body though 
said aperture. 

47. The method set forth in claim 4 6 wherein said 
needle has a sharp end opposite said proximal end and wherein 
said suture has a thread member and a loop member attached to 
said thread member at an end thereof opposite said needle, 
said step of closing comprising the steps of grasping said 
sharp end and pulling said needle and a portion of said thread 
member through said loop member. 

48. The method set forth in claim 47 wherein said 
step of grasping includes the step of operating a forceps 
device. 



49. The method set forth in claim 4 8 wherein said 
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step of pulling comprises the step of pulling a portion of 
said forceps device through said loop member. 

50. The method set forth in claim 46, further com- 
prising the step of locking said suture in a closed configura- 
tion upon closure of said suture. 

51. The method defined in claim 4 6 wherein said 
aperture is a natural body opening. 

52. The method defined in claim 46, further compris- 
ing the step of piercing the patient's body to form said aper- 
ture. 

53. The method defined in claim 52 wherein said step 
of piercing is performed by using a trocar. 

54. A surgical instrument comprising: 

an endoscope or laparoscope including an elongate 
outer tubular member and a first biopsy channel and a second 
biopsy channel both extending longitudinally through said 
tubular member, said outer tubular member being formed with an 
elongate connecting channel connecting said first biopsy chan- 
nel to said second biopsy channel along their lengths; 
a suture device comprising; 

a thread member provided along at least a 
portion of its length with a series of resilient 
projections, said thread member having an outer 
diameter defined by said projections; 

a loop member defining an opening having a 
linear dimension substantially larger than said 
outer diameter; and 

joining means for connecting one end of said 
thread member to said loop member, at least one of 
said joining means and said loop member defining 
at least in part an aperture having a linear 
dimension smaller than said outer diameter, said 
aperture communicating with said opening defined 
by said loop; 
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locking means, provided on at least one of 
said joining means and said loop member, for 
preventing a removal of said thread member from 
said aperture upon a passing of said thread member 
through said loop member and a subsequent pulling 
of said thread member into said aperture from said 
loop member; and 

a first elongate member slidably inserted in said first 
biopsy channel, said first elongate member including holding 
means at a distal end for holding said thread member of said 
suture device; and 

a second elongate member slidably inserted in said sec- 
ond biopsy channel, said second elongate member being provided at 
a distal end with grasping means for grasping a free end of said 
thread member upon a moving of at least an end portion of said 
thread member out from said first biopsy channel upon a distally 
directed motion of said first elongate member, 

said loop member being traversed in said second biopsy 
channel by said second elongate member, said thread member 
extending from said loop member through said connecting channel 
to said first biopsy channel. 
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